Introduction

46
In Ethiopia, stalagmites provide high-resolution records of past climate and environment 47 growth rates of these stalagmites, determined from the thickness of an annual lamina, is at the 51 upper range of those observed in stalagmites (typically ~0.5 mm/yr). This is due to the 52 optimal climatic conditions (high temperature and rainfall) for limestone dissolution and re-53 precipitation. This rapid growth facilitates the high-resolution sampling of stalagmite calcite.
54
In Ethiopia, the real advantage of using speleothems to provide a paleoclimate proxy 55 record is that they contain information on past rainfall variability in the region. Several major 56 air streams and convergence zones influence the current climate pattern in northeast Africa, 57 whose effects are often compounded by such regional factors as topography and the 58 proximity to the oceans (e.g., Nicholson, 1996) . The relatively dry north-easterly and south- 
94
These annual-resolution records of δ 18 O, δ 13 C, trace elements and growth rate are from 95 the Goda Mea Cave in Ethiopia (Fig. 1b) 
Sample description
134
GM1 is a large broken stalagmite found in the cave chamber. The 591 mm long 135 stalagmite was sectioned into two halves, and one half polished for lamina counting (Fig. 2) .
136
The 
U-Th dates and annual growth rate
240
The 38 U-Th dates on the sample (Fig. 3 , Table 1 ) demonstrate 4 periods of growth and 241 confirm the presence of 3 hiatuses. Several age inversions are present, and one short growth 242 phase containing 37 laminae was undated.
243
The U-Th ages were used to constrain a chronology based on the annual laminae. Firstly, we compared two approaches to tie the lamina chronology to the U-Th ages. elements at this time.
343
Spectral analysis was also undertaken (Fig. 5c) undated growth phase, is more negative than any Holocene stalagmites from the region.
494
Combined with our conceptual understanding of GM1 deposition, we can be certain that 495 these growth phases and lower isotope composition are indicative of wetter conditions and 496 sustained recharge.
497
The GM1 record is the first high-resolution last interglacial continental climate record 
503
The four phases of the GM1 record are dated at particularly important periods of the last 504 interglacial. Noting the quantified age uncertainties (see section 3.1.4), they provide high 505 resolution snapshots from some critical time-windows. The two long growth phases at ~129 506 ka and ~108 ka, which we conceptualise as being dominated by a sustained porous/matrix 507 flow regime, match maximum summer insolation at 15°N. This suggests that though internal 508 growth variability may be dominated by karst hydrology above the cave, the GM1 growth as 509 a whole and the geochemical proxies were responding to climate forcing. : their location is shown in Fig. 2 (HL1-HL7) .
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